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y/IK 517.5 

E.A. CeBOCTbaHOB (>Khtomhpckhh rocy^apcTBeHHbm yHHBepcHTex hm. H. OpaHKo) 

6.0. CeBOCTBSHOB (>Khtomhpcbkhh flepjKaBHHH yniBepcHTex Im. I. OpanKo) 

E.A. Sevost’yanov (Zhitomir Ivan Franko State University) 

O paBHOCxeneHHofi HenpepwBHOCxH oxo6pctaceHHH c BexBJieHneM b saMMKanHH 
o6jiacTH 

IIpo oflHOCxafiHy nenepepBHicxB Bi/],o6paaceHB 3 posrajiyxceHHaM b saMBKanni 
o6jiacTi 

On equicontinuity of mappings with branching in a closure of a domain 

B Hacxompen paGoxe naynaioxcn Bonpoc o jioKajiBHOM noBe^ennH oxoGpaJKennn f : D 
M", n > 2, B aaMBiKaHHH oGjiacxn D. Upn onpe^ejienHBix ycjioBnnx na naMepnMyio 4)yHK- 
pnio Q{x), Q : D ^ [0, cxd], h rpannpBi oGjiacxen D n D' = f{D), noKaaano, nxo ceMencxBO 
oxKpnixBix flHCKpexHBix oxo6pa>KeHHH / : 77 —)■ M", HMeioipHx xapaKxepncxHKy KBaanKon- 
(jDopMHOcxH Q{x), paBHOcxenenno nenpepniBHO b D. 

B ^anin poGoxi BHBnaexncH nnxaHHH npo jiOKajiBny noBe^inKy Bi;];o6pa>KeHB / ; — )■ M"-, 
n > 2, B aaMHKaHHi o6jiacxi D. 3a neBnnx yMOB na BHMipny 4)yHKu;iio Q{x), Q : H — )■ [0, oo], 
i Menci oGjiacxen D i D' = f{D), noKaaano, ipo ciM’n Bi^^Kpnxnx ^HCKpexnnx Bi^^oOpaxcenn 
f : D ^ 3Ki MaioxB xapaKxepncxHKy KBaaiKoncJiopMHOcxi Q{x), o^nocxanno nenepepana 

B D. 

In the present paper, qnestions about a local behavior of mappings f \ D n > 2, 

in D are studied. Under some conditions on a measurable function Q{x), Q : D ^ [0,cxd], 
and boundaries of D and D' = f{D), we show that a family of open discrete mapping 
f : D R"^, with characteristic of quasiconformality Q{x), is equicontinuous in D. 
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1. BBefleHHe. Bcro^y ^ajiee D - o6jiacTb b M”, n > 2, m - Mepa JleGera aanncB 
/ : D —)■ M"" npe^nojiaraex, hto oTo6pa>KeHHe /, sa^anHoe b oGjibcth D, nenpepBiBHo. SanncB 
dist(74, 5) osHanaeT eBKjiH^oBo paccxoHHHe Meac^y MHOJKecxBaMH A r B <Z M"'. dI,pyrHe 
onpe^ejieHHH h oGosHaHeHHH, BcxpenaiomHecji b xeKcxe, ho ho npHBe^eHHBie HHJKe, Moryx 
Gbixb Hafi^eHBi b paGoxe [1] h MOHorpacJiHH j2j. FpaHHpa dD, saMBiKaHne D oGjiacxn D C M” 
(jihGo oGjiacxH D C R”), a xaKJKe najiHHHe npe^ejia oxo6pa>KeHHH f : D ^ R”' (jihGo 
f : D ^ R”') B ^ajiBHenmeM Gy^yx noHHMaxBca b cmbicjic npocxpancxBa R*^ oxHocHxejiBHo 
xopdajihHou MempuKu h, onpe^ejieHHofi cooxHomeHHHMH 

h{x,oo)= h{x,y)= 

yi + kl^ y^ + \xfy^ + \yf 

Xop^ajiBHBiM paccxoHHHeM h{A,B) Meac^y MHOHcecxBaMH A,B(Z R"- h xop^ajiBHBiM ^na- 
MexpoM MHOJKecxBa C C R" nasBiBaioxcH BejiHHHHBi 


h{A,B) 


inf 


xGA,y£B 


h{x,y ), 


h{C) := sup h{x, y) , 

x,y£C 


COOXBeXCXBeHHO. 


B cpaBHHxejiBHo He^aBHefi pa 6 oxe j 3 ] naMH 6 bijio ycxanoBjicHo cbohcxbo paBHocxeneHHoii 
HenpepBiBHocxH o^Horo ceMeiicxBa npocxpaHcxBeHHwx oxodpaxceHHH c HeorpaHHuenHofl xa- 
paKxepHcxHKoii b npe^nojiojKeHHH, hxo Bce oxo 6 pa>KeHHH paccMaxpHBaeMoro Kjiacca hbjih- 
loxcH roMeoMop 4 )H 3 MaMH. S^ecB peHB H^ex o paBHocxenennoH HenpepniBHocxH b saMBiKaHHH 
D oGjiacxH D C R"", n ^ 2, a He xojibko bo BHyxpeHHHx xohkbx. Ho oxoMy noBo^y cm. xaKHce 
KjiaccHHecKHH peayjiBxax Hhkkh h IlajiKa ^jih KBa 3 HKOH(|)opMHBix oxoGpaxceHHH (cm. HD-B 
HacxoHmeH 3 aMexKe 6 y^ex noKa 3 aHo, hxo npe^nojiojKeHHe roMeoMopcJiHocxH oxoGpaxceHHH 
B [3] MOJKeX GbIXB OCJiaGjieHO ^O yCJIOBHfl OXKpWXOCXH H ^HCKpeXHOCXH, npH 3 XOM, 3 fleCB 
hcoGxo^hmo xpedoBaxB ycjioBHe 3 aMKHyxocxH, sKBHBajienxHoe cBoficxBy coxpaneHHH rpann- 
H,Bi (cm. [5l xeopeMa 3.3]; cm. xaKHce | 6 ]), a xaKHce h eme o^ho ycjioBHe, BaKjHOHaiomeecH b 
cjie^yiomeM: cymecxByex KOHXHHyyM K <Z D' = f{D), xaKofi hxo h{f~^{K),dD) ^ 6 > 0 
fljiH HCKoxoporo 5 > 0 H Bcex oxo 6 pa>KeHHH / H 3 paccMaxpHBaeMoro ceMeiicxBa. 

flpHBe^eM xenepB neKoxopwe BcnoMoraxejiBHBie CBeflCHHH, BKjiioHaH cjDopMyjinpoBKy oc- 
HOBHBix pe3yjiBxaxoB. IlycxB E, F G - npoH3BOJiBHBie MHoxcecxBa. 06o3HaHHM Hepe3 
r{E, F, D) ceMeficxBo Bcex kphbbix 7 : [a,b] —)■ R"-, Koxopwe coe^HHHiox E r F b D, T.e. 
7 (a) G E, 'ji^b) E F R 'j(t) G D npn t G (a, b). 37 ;ecB h 7 ;ajiee 


A(xo,xi,r 2 ) := {x G R"" : Xi < |a: — a:o| < X 2 } • (1) 

BBe7;eM b paccMoxpeHHe cjie7,yion];ee noHHxne, cm. |2l pa37;. 7.6 rji. 7]. IlycxB p ^ 1 h 
Q : R*^ —)■ [0, cxo] - H3MepHMaH no JleGery cJiyHKpHH, Q{x) = 0 npn Bcex x y D. FoBopax, hxo 
oxoGpajKCHHe / ; D —)■ R” ecxB KOAbyeeoe Q-omo6pacHceHue e mouKe xq E D omnocumeAbHo 
p-ModyAH, Xq 00 , ecjiH neKoxoporo xq = x(a:o) R hpohbbojibhbix c(|)epHHecKoro KOJinpa 
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([T]) H jiK)6t.ix KOHTHHyyMOB Ei C B{xo,ri) n D, E2 C (M” \ B{xo,r2)) fl D, oToGpaaceHHe / 
y^oBjicTBopaeT cooxHomeHHio 

Mp {f {T {El, E2, D))) < j Q{x)-rj^dx - xo\) dm{x) (2) 

A 

fljia KaJK^OH HSMepHMOH 4)yHKn,HH fj : (ri,r2) —?• [0, 00], xaKOH hxo 

r2 

j T]{r) dr > 1. (3) 

ri 

B xoHKe Xo = C)0 ^aHHoe onpe^ejieHne Moacex 6 bixb nepecJiopMyjiHpoBaHo npn noMoipH hh- 
BepcHH: (p{x) = 1^, cx) !-)■ 0. 

riojiojKHM M(r) := Mn{T). OxMexHM, Hxo npH p = nn Q{x) < K' cooxHomeHne ([2]) Bjie- 
Hex ycjioBHe M(/(r)) < i^'-M(r) ceMeflcxB kphbbix F, coe^HHHiomHx c(|)epBi S'(xo,ri) 
H S{xo, r2), KaK xojiBKo Xo G -D H 0 < ri < r2 < dist(xo, dD); npaa^a 3xoro, BooGipe roBopa, 
HejiBSH cKaaaxB oxHocnxejiBHo jiio6oro ceMeficxBa F kphbbix 7 b D. Oxmbxhm xaKJKe, hxo 
npoHSBOjiBHoe oxo6pa>KeHHe / c orpaHHneHHBiM HCKaxceHHeM y7,oBjiexBop5iex cooxHomeHH- 
HM BH7,a (l2])-(|3]) c Q, paBHBiM HeKoxopoH nocxoHHHOH. (3xox peayjiBxax ycxaHOBjieH E.A. 
FIojiepKHM [7|). 

KoMnaKXHoe MHOJKecxBo G C M” ycjioBHMca nasBiBaxB MHootcecmeoM nyAeeou cMKocmu, 
HHineM capG = 0, ecjiH cyipecxByex orpaHHneHHoe oxKpBixoe MHoncecxBo A C M"", xaKoe 
Hxo M{r{G,dA, A)) = 0, CM., nanp., [HI paa^;. 2, rji. Ill h npe7;jio>KeHHe 10.2, rji. II]. By7;eM 

rOBOpHXB, HXO npOH3BOJIBHOe MHOJKeCXBO G C M"" HMeeX CMKOCXB HyjIB, eCJIH npOHSBOJIBHOe 
ero KOMnaKXHoe no7;MHo>KecxBo Gq hmccx HyjieByio cmkocxb. Ycjiobhmch xaKHce cHHxaxB, 
Hxo npoH3BOJiBHoe MHOJKecxBo G C M" HMeex cMKocxB HyjiB, ecjiH cap(G \ {cxo}) = 0. 

OOjiacxB D HaaBiBaexcH aokuawo cbashou e mouKe xq G dD, ecjiH jiioGoh oKpecx- 
HOCXH U XOHKH Xq HaH7,eXCH OKpCCXHOCXB V G U XOHKH Xq XaKaH, HXO V A D CB5I3HO, 
CM. P c. 232]. By7;eM roBopHXB, hxo rpaHHpa dD oOjiacxH D cuAhHo docmuxfcuMa e moHKe 
Xq G dD, eCJIH 7,JI5I JII060H OKpeCXHOCXH D XOHKH Xq HaH7;eXC5I KOMnaKX E G D, OKpeCXHOCXB 

V G U xoHKH Xo H HHCJio (5 > 0 xaKHc, Hxo M{r{E, E, D)) > 6 jiioGoro KOHXHHyyMa E 
B D, nepeccKaiomero dU h dV, cm., nanp., |2] paa^,. 3.8]. 

Cjie7;ysi HQl pa37;eji 7.22] 6y7;eM roBopnxB, hxo OopcjiCBa (|)yHKii;H5i p: X —)■ [0, oo] hbjih- 

excH eepxHUM epaduenmoM cJiyHKpHH m : X —)■ M, ccjih Bcex cnpHMjiHeMBix kphbbix 7, 

coe7,HHHioiii;Hx xohkh x ny E X, BBinojiHHexcH HepaBCHcxBo \u{x) —u{y)\ ^ J p \dx\, r7;e, khk 

7 

oGbihho, f p\dx\ o6o3HaHaex jihhchhbih HHxerpaji ox (|iyHKH,HH p no kphboh 7. By7,eM xaKHce 

7 

roBopHXB, Hxo B yKa3aHHOM npocxpaHcxBe X BBinojiHHexcH {1] p)-HepaeeHcmeo UyauKape, 
ecjiH HaH7;exc5i nocxoHHHaH G ^ 1 xanaa, hxo 7 ,ji 5 i KaJK7,oro mapa B G X, npoH3BOJiB- 
HOH orpaHHHCHHOH HCHpepBiBHOH (JiyHKpHH M: X —)■ M H jHoGoxo 66 B6pxH6ro rpa7,H6Hxa p 
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BbinojiHaeTCH cjie^yiomee HepaBencTBo: 


1 


/ 


u — UB\diJ,{x) ^ C ■ (diami?) 



fPd^{x) 


i/p 




r^e ub '■= f u(x)dju(x). MexpHnecKoe npocxpancTBo {X,d,fi) nasoBeM n-pesyAJipHUM 
no AAh^opcy, ecjin npn KajK^oM xq G X, neKoxopoH nocxoHHHoii C ^ 1 ii Bcex R < diam X 

^R^^p(B(xo,R))^CRX 

SaMenaHHe 1 . 0 ;];hhm h 3 npHMepoB ? 7 ,-peryji 5 ipHoro no AjiB(|)opcy npocxpancTBa othoch- 
xejiBHo eBKjiH^oBOH MexpHKH H MepBi Jledexa b M."', b KoxopoM BBinojineno (1; p)-HepaBeHCTBo 
IlyaHKape, nBjinexcn e^HHnnHBm map B"", cm. [TTl npeflJioJKenne 2.1], 

CorjiacHo |2J paa^. 6.1, rji. 6 ], dy^cM roBopnxB, nxo (|)yHKn,H 3 99 : H —)■ R HMcex Konennoe 
cpednee KOAedanue b xonKe Xq G D, nnmeM ip G FMO{xo), ecjin 


lim 

£—^0 


— f 

B{xo,£) 


\p{x) 


(pj\ dm{x) < 00 , 


r^e - o6x.eM e^HHnnHoro mapa B"^ b R" n J p{x) dm{x). 

B(xo,£) 

d\jis p ^ 1, (JiHKCHpoBaHHBix odjiacTCH D C R” R D' B R”, n ^ 2, KOHxnnyyMa K <Z D' 
H nncjia 5 > 0 odoanannM nepea '^q,s,k,p{D, D') ceMencxBO Bcex otkpbitbix ^hckpcthbix 
KOJIB pCBBIX Q-OTo6pa>KeHHH f \ D ^ D' OTHOCHXejIBHO p-MOflyjIH, XaKHX nxo f{D) = H', H 
fljm Koxopwx h(f~^(K),dD) ^ 6 > 0. 

IlycxB Q : H —)■ [0, 00] - naMepnMan no Jledery cJiynKpHn, xor^a qx^ij) odoananaex cpe^- 
nee nnxerpajinnoe ananenne Q{x) na^ ccJiepoH \x—xq\ = r, qxoi,'^) '■= - —/ Q{x) dS, 

\x-xo\=r 

F^e dS - ojieMenx nnoipa^n noBepxnocxn S. IIojiaraeM 


(lbir)-.= - [ Q'{x)dS, Q'{x) 

Un-ir^ ^ J 

\x—b\=r 


Q{x), Q{x)>l, 
1, Q{x) < 1. 


Hmciox mccxo cjie^yioipHe yxBcpjK^ennn. 


TeopeMa 1. IlpefljioAoyKHM, od/racxi. D AOKajihHo cBasna b Kaxfloii tobko b G dD, 
C{f,dD) C D' flAa Kaxfloro f G dQ,s,K,n{D, D'), m bto oGjiacxb D' HMeex cbjibho 40 - 
CTHXHMyio rpaHHuy. Ecah ^iyuRpna Q HMeex Konennoe cpeppiee Ko/redanne b D, ah6o b 
K axpiOH TOHKe Xo E D 


S{xo) 



= 00 , 


TO Ka^K^oe H 3 oTodpayKeHHH f G dQ, 5 ,K,n{D, D') HMeex nenpepbiBHoe Hpop,OA>KeHHe b D. Ec- 
AH, KpoMe xoro, cap (R” \Z1') > 0, to ceMencxBo dQ,s,K,n{D, D'), cocxoHujee h 3 Bcex, xaKHM 
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o6pa30M, npofl,oji>KeHHhix oToOpaxceHHH f : D ^ D', aBjiaerca paBHocTenenno nenpepbiB- 
HblM B D. 


TeopeMa 2. TIpefljiojioyKHM, n — 1 < p ^ n, odjiacTb D jioKajibHo cbasna b KayKfl^oA 
TOHKe b G dD, C{f,dD) C D' KayKfl^oro f G ^Q^s,K,piD, D'), h hto odjiacTb D' C M” 
orpaHHHena h abjiaerca n-peryjiapnbiM no Ajibcpopcy npocTpancTBOM OTHOCHTejibno obrjih- 
fl^OBon MeTpHKH n Mepbi Jle6era bMJ^,b KOTopoM Bbinojineno (1; p)-HepaBeHCTBO UyanKape. 
Ecjin (pyHKpna Q HMeex Konennoe cpe^nee KOJieGanne b D, jin6o b Kancp^on Tonxe xq E D 

5(xo) 

f dt 
0 tp-^qxo (t) 

TO Kancfloe ns OTo6pa>Kennn f G dQ, 5 ,K,p{D, D') HMeex nenpepbwnoe npofl^ojiTKenne b D nce- 
MencTBo 'Sq,s,k,p{D, D'), cocToanjee ns Bcex, TaxnM oGpasoM, npofl^onyxennhix oTo6payKennn 
f : D ^ D', abaaerca paBnocxenenno nenpepbibnbiM b D. 

2. BcnoMoraxejiBHbie CBep,eHHa. CnpaBep;jiHBo cjiep;yK)iri;ee yTBep>Kp;eHHe (cm. [T^ 
npep,jio>KeHHe 4.7]). 


ripe^jioaceHHe 1. IlycTb X — n-peryaapnoe no Aab(^opcy MeTpnnecKoe npocTpancTBO 
c Mepoii, B KOTopoM BbinoanaeTca (1; p)-nepaBencTBO UyanKape. Torfl^a fl,aa nponsBoabnbix 
KonxnnyyMOB E n F, cop,epyKanpnxca b niape B{xo,R), n nexoTopon nocxoannon C > 0 
Bbinoanaerca nepabencTBO 




min{diam E, diam F } 

Jp-+p—n 


3p,ecB BejiHHHHa Mp{r{E, F, X)) mojkct Gbitb onpep,ejieHa no ananornn c eBKjiHp;oBBiM 
cjiynacM (cm. m exp. 610]). Anajior cjiep;yK)n];ero yxBepnypenna npn p = n ycxanoBjien 
B m jicMMa 1]. Op;HaKo, nnace mbi p;oKa3BiBaeM oxo yxBep>Kp;eHHe npn hcckojibko hhbix 
ycjiOBHHX, CBHsaHHBix c pcryjiHpHocxBio no AjiB(|)opcy n nepanencxBOM xnna IlyanKape. 

JleMMa 1. UycTb n — 1 ^ p ^ n, f : D ^ - OTKpbiToe flncKpexnoe Koaxpeboe 

Q-OTo6pa>Kenne b Tonxe b G dD oTnocHTeabno p-Mopyaa, f{D) = D', oGaacTb D aonaabno 
CBasna b Tonxe b, C{f,dD) C dD', odaacxb D' orpannnena n asaaeTca n-peryaapnbiM 
no Aabcjjopcy npocxpancTBOM oTnocnTeabno esKanpoBon MexpnKn n Mepbi Jledera b W", b 
KOTopoM Bbinoaneno ( 1 ; p)-nepaBencTBO UyanKape. UpepnoaoacnM, nxo nanpexca Eq > 0 n 
neKOTopaa neoTpnpaxeabnaa nsMepnMaa no JJedery (^ynxiipa ip : (0,£o) [0,C)o], 

Taxaa nxo paa Bcex e G (0, £o) 

£0 

I{e,£o) := J ijj{t)dt < oo , I{£,£o) ^ oo npn £ —)■ 0 (4) 

£ 

n npn e 0 

j Q{x) ■'ip''{\x-b\) dm{x) = o{P{£,£o)), (5) 

A{e,eo,b) 
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rfle A := A{e, £o) b) onpefleneno b (Qp. Tor^a C{f, b) = {y}. 

/JoKasameAhcmeo. IlpeflnojiojKHM npoxHBHoe. Tor^a Hafl^yxcH, no Kpannen Mepe, ^Be 
nocjie^oBaxejiBHocxH Xi, & D, i = 1 , 2 ,, xanne, nxo Xj —)■ b, x' —)■ b npn i ^ oo, 
f{xi) —)■ y, f{x') —)■ y' npn i ^ oo vl y' ^ y. Oxmbxhm, nxo y vl y' & dD', nocKOJiBKy 
no ycjiOBHio C{f,dD) C dD'. Tan nan o 6 jiacxB D' orpannnena n nBjinexcn n-peryjinpnniM 
no AjibcjDopcy npocxpancxBOM oxnocnxejinno eBRjin^oBon MexpnKH n Mepti Jle 6 era b W"', b 
KoxopoM Bbinojineno (l;p)-nepaBencxBO IlyanKape, xo BBH^y npe^JioJKennn [T] 

M,(r(C„', F, D')) > i . > 0 , (6) 

F^e R > 0 xaKOBo, nxo D' C B{xo,R), xq - neKoxopan (I^HKcnpoBannan xonna oGjiacxn 
D', a F H Cq - npoHSBOJiBnbie cJinKcnpoBannwe KonxnnyyMbi b D', ^naMexpBi Koxopwx ne 
Mentme 6. IIocKOJibKy oGjiacxb D jiOKajiBno CBnana b xonne b, Moncno coe^nnnxB xonnn Xi 
H x/ KpHBOH 7 j, jieJKaipeH bV A D. Moncno xannce cnnxaxb, nxo | 7 i| G i?(6, 2“®) fl D, r 7 ;e 
| 7 i| := {x e W" : 3t : 7 j(t) = x}. riocKOJibKy /(xj) -)■ y, /(x/) -)■ y' npn i ^ oo b y' ^ y, 
cyipecxByex <5 > 0 xanoe, nxo diam |/( 7 j)| ^ 5 npn Bcex i G N (37;ecB 1/(7*)| := {x G M"" : 
3t : /(7*(t)) = x}). IlycxB Cg - nponsBOJinnwH KonxnnyyM b D', xannce HMeioipHH 7;HaMexp 
ne MenBLunn 6, xor7;a BBH7;y (E]) 

(7) 

npn Bcex i G M. 

06 o 3 nanHM nepe 3 F* ceMencxBo Bcex nojiyoxKpbixwx kphbbix /?* : [a,b) —?• M” xaxnx, 
nxo / 3 *(a) G |/( 7 i)|, ( 3 i(t) G D' npn Bcex t G [a,b) n, npoMe xoro, lim ( 3 i(t) := Bi G CA 

t^b-O 

OneBH7,no, nxo 

M,(r*) = M,(r(C'',|/(7*)|,i^')) • (8) 

ripn Ka>K7;oM (JiHKCHpoBannoM i G N, i > io, paccMoxpnM ceMencxBo F' MaKCHMajiBnwx 
no7,n5ixHH ai{t) : [a,c) —)■ D ceMencxBa F* c nanajioM bo MnoncecxBe |7j|. Tanoe ceMencxBo 
cyipecxByex n onpe7;ejieno Koppenxno BBH7;y [HI cjie7;cxBHe 3 . 3 , rji. II]. SaMexHM, npe>K7,e 
Bcero, nxo nnKanan KpnBan a/t) G F/, 7* : [a, c) —)■ D, ne Moncex cxpeMHXbcn k rpannpe 
oGjiacxn D npn t —)■ c — 0 BBH7;y ycjioBnn C{f,dD) C dD'. Tor7,a C{ai{t),c) C D. Ilpe^;- 
nojioJKHM xenepB, nxo KpnBan ai{t) ne HMeex npe7,ejia npn t —)■ c — 0 . Tor7,a npe7,ejiBnoe 
MnoJKecxBO C{ai{t),c) ecxB KonxnnyyM b D. B cnjiy nenpepBiBnocxn oxodpancenna /, no- 
jiynaeM, nxo / = const na C{ai{t), c), nxo npoxnnopennx npe7;nojio>KenHio o 7;HCKpexnocxH 
/• 

Cjie7;oBaxejibno, 3 lim aAt) = Ai ^ D. Oxmoxhm, nxo, b sxom cjiynae, no onpe7;ejienHio 

t^c-O 

MaKCHMajibnoro no 7 ;n 5 ixH 5 i, c = b. Tor7;a, c 07;noH cxoponbi, lim a*(t) := Ai, a c 7,pyroH, b 

t^b-O 

CHjiy nenpepbiBnocxH oxodpancenna f b D, 

f{Ai) = lim f{ai{t)) = lim / 3 i{t) = Bi e Cq . 

t^b—O t^b—0 
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Oxciofla, no onpeflejiennio Cq, cne^yex, nxo Ai G Cq. HorpyanM KOMnanx Cq b neKoxopt-in 
KOHxnnyyM Ci, Bce eni;e nojinocxBio nencan^nn b oGjiacxn D, nxo bosmojkho BBH^y |14[ jieM- 
Ma 1]. 3a cnex yMenBrnenna Sq > 0, mojkho cnoBa cnnxaxn, nxo Ci 13 5(6, £o) = SaMexHM, 
nxo (JiyHKpHH 


I \£o), te {2 \£o), 

I 0, t G M \ (2 *, £o) ; 


so 

r^e /(e,£o) = / y^oBjiexBopnex ycjiOBHio nopMnpoBKn Bn^a ([3]) npn ri := 2~\ 

£ 

f'2 '■= ^0, nooxoMy, b cnjiy onpeflejiennn KOJinpeBoro Q-oxoGpaJKennn b rpaHnnnoH xonne 
oxHocHxejiBHo p-MOflyji3, a xaKJKe BBn^y ycjioBnn (141) - (l5|) . 


M,(/(r'))<A(i), 


(9) 


Ffle A(i) 0 npn i —)■ oo. O^naKO, Fj = /(F/), nooxoMy h 3 (|9]) nojiynnM, nxo npn i —)■ oo 


M,(F,) = M,(/(F'))<A(0^0. 


( 10 ) 


O^naKo, cooxHomenne (fT0|) BMecxe c paBencxBOM (|8]) npoxHBopenax nepaBencxBy (0 , nxo H 
flOKasBiBaex jieMMy. □ 

3. OopMyjiHpoBKa h flOKasaxejifcCTBO ochobhbix jicmm. Ochobhbim nncxpyMenxoM 
na nyxH ^oKaaaxejiBcxBa xeopeM [T] n [2] nBjinioxcn cne^yrontne ^Ba yxBepjK^^ennn. 

JleMMa 2 . UpefljiojioyKHM, o 6 jiacTb D jioKajihHo cBasna b KaxflOH xoHKe b G dD, 
C{f,dD) C D' fljia Ka^Kfloro f G ^Q^5^K,n{D, D'), a o 6 jiacTb D' HMeex cHjibHo aocth- 
yKHMyio rpauHiiy. UpefljiojioyKHM xaK^Ke, hto fljia KaxflOH tohkh xq ^ D nalifleTca Eq = 
£ 0 ( 2 ^ 0 ) < dist {xq, dD) H HSMepHMas no JJe 6 ery (pynKpnn 'ip(t) : (0, £ 0 ) [0, C)o] co cjieflyio- 

TU MM cbohctbom: ^jin jiio 6 oro e G (0, £0) 

£0 

I{e,eo) := j ip{t)dt < oc , I{e,eo) ^ oc npn £ —)■ 0 (11) 

£ 

n, KpoMe Toro, npn £ —)• 0 

j Q{x) ■'ip'^{\x - Xo\)dm{x) = o{D{e,eo)) , (12) 

A(xo,£,£o) 

rfle, KaK oGbinno, cc^epnnecKoe Kojibpo A(xo,£,£o) onpefl,ejieno nan b ([ip. Tor/i,a Kancfloe 
OTo 6 pancenne ^Q^s,K,n{D, D') npo/i,oji>KaeTca flo nenpepbwnoro oxodpancenna f : D ^ D'. 
Ecjin, KpoMe xoro, cap {EA\D') > 0, to ceMencxBo dQ,s,K,n{D, D ') cocxoanjee ns Bcex, TaKHM 
oGpasoM, npoflOJincennbix OTodpaxennn f : D ^ D', aBjiaerca paBnocxenenno nenpepbiB- 
nbiM B D. 

/doKasameAbcmeo. PaBHocxenennan nenpepBiBHocxB Bnyxpn o6jiacxH D BwxcKaex h3 m 
jicMMa 5.2], a bo3mo>khocxb npo^ojiJKennn KajK^oro ojicMenxa / ceMeiicxBa oxoCpancennil 
dQ,s,K,n{D, D') flp nenpepBiBHoro oxoGpajKcnnn b BaMBiKannn D — h3 [131 JieMMa Ij. 




OcTajiocb noKaaaxt., hto ceMeficTBo dQ, 5 ,K,n{D, D') (o6o3HaHeHH5i ne MenaeM) paBHocxe- 
neHHo HenpepBiBHo b xoHKax dD. ripe^nojiojKHM npoxHBHoe, xor^a Hafl^excH xq G dD h 
HHCJio a > 0 xaKoe, hxo KajK^oro m = 1,2,... cyipecxByiox xoHKa Xm ^ D vl sjieMenx 
fm ceMeficxBa dQ,s,K,n{D, D') xaKHe, hxo [xq — Xm\ < H 

h fmiXo)) > d ■ (13) 

Mojkho CHHxaxB, Hxo Xq 7 ^ cxo. B BH 7 i;y bosmojkhocxh nenpepBiBHoro npo7i,ojiJKeHH5i Ka>K 7 i;oro 
fm Ha rpaHHpy D, MBI MOHCBM CHHXaXB, HXO Xm G D. 

B cHJiy jioKajiBHOH CB33HOCXH o6jiacxH D B xoHKe Xo HaH 7 i,excH nocjie 7 i;oBaxejiBHocxB 
OKpecxHocxefi Vm xoHKH xq c diamVm — !• 0 npn m — )■ oo, xanne hxo MHOJKecxBa D nVm 
3BJI5IIOXC5I o6jiaCX5IMH H Xm E D H Vm- T.K. XpaHHHHBie XOHKH o6jiaCXH, JIOKajIBHO CB5I3HOH 
Ha rpaHHpe hbjihioxch 7 i;ocxh>khmbimh h3 D hckoxopbim jiOKajiBHO cnpHMjiHeMBiM nyxeM, 
CM. [21 npe7i;jio>KeHHe 13.2], mbi mojkcm coe7i;HHHXB xohkh Xm h Xq nenpepBiBHOH KpHBoil 
Jmit) : [0, 1] -)■ R"- XaKOH, HXO 7r„(0) = Xo, 7m(l) = Xm ^ G Vm HpH t G (0, 1). 06o3Ha- 

HHM Hepe3 Cm o6pa3 KpHBOH 7m(^) HpH OXoGpaJKCHHH fm- Hb COOXHOHieHHH flT^ BBIXCKaeX, 
HXO 

h{Cm) ^ d VmGN, (14) 

r7;e h o6o3HaHaex xop7;ajiBHBiH 7;HaMexp MHoxcecxBa. IIocKOJiBKy fm coxpaHHcx rpaHHpy, 
xoHKa fm{xo) npHHa7;jie>KHX dD'. lIocKOJiBKy M"- KOMnaxxHO, ne orpaHHHHBaa o6 ttt hocxh 
MOJKHO cHHxaxB, HXO nocjie7;oBaxejiBHocxB fmi^o) cxo7;hxch k HCKoxopoH xoHKc yo G dD' npH 
m ^ OO- SaMCXHM, hxo ccjih E - KOMnaKX h 3 onpe7;ejieHHH chjibho 7;ocxh>khmoh rpaHHpBi 
o6jiacxH D', TO BMecxo Hero Moncex 6 bixb b3hx hpohbbojibhbih KOHxnnyyM h3 D' (cm. |3l 
jieMMa 4.1]). TaKHM o6pa30M, h 3 onpe7;ejieHHH chjibho 7,ocxh>khmoh rpaHHpBi b xoHKe yo, c 
ynexoM ycjiOBHH (fl^ HaH7;exc5i b > 0 xaKoe hxo 

M{T{K,Cm,D')) VmGN. (15) 

C 7pyroH cxopoHBi, paccMoxpHM xenepB ceMencxBo cocxonipee h 3 Bcex MaKCHMajiBHBix 
no7,H5ixHH a : [0, c) —?■ H ceMeficxBa Fm := r(iF, Cm, D') npn oxoGpaxceHHH fm c HanajiOM b 
| 7m| = {aJ G H : 31 : 7m(^) = 2 :}. IIocKOJiBKy Bce oxo6pa»ieHH5i fm hbjihioxch oxkpbixbimh h 
7 ;HCKpexHBiMH H, KpoMe xoro, C{fm, dD) C dD' npn Ka>K 7 ;oM m G N, yKa3aHHoe ccmchoxbo 
M aKCHMajiBHBix no7;H5ixHH cyipecxByex h F),^ C V{\'^m\, fm^{K), D). CorjiacHo cKa3aHHOMy, 
IIocKOJiBKy npH Ka>K 7 ;oM (JiHKCHpoBaHHOM m G N MHOHcecxBo 1 7m I npHHa 7 ;jie>KHx oKpecx- 
hocxh Vm XOHKH Xo, r7;e diaml/m —)■ 0 npn m —)■ 00 , 7;ji5i nocjie7;oBaxejiBHocxH Sk = -^ 
HaH7;exc5i no7;nocjie7,OBaxejiBHOcxB HOMepoB rrik, k = 1,2, ..., xaKHX hxo 'jm^ C B{xo, ^)- 
SaMexHM, HXO BBH7;y KOMnaKXHocxH npocxpaHcxBa M"' npn Ka>K7;oM cjiHKCHpoBaHHOM 5 > 0 
MHOJKeCXBO 

Cs ■= {x G D : h{x, dD) ^ <5} 

HBjiHexcH KOMHaKxoM B D R f^^{K) C Cs HpH HCKoxopoM 5 > 0 H Bcex HaxypajiBHBix k- 
BBH7,y m JieMMa 1] MHOJKecxBo Cs mojkho bjiojkhxb b KOHXHHyyM Es, jiejKaipHH B o6jiacxH 
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D, npH 3TOM, MOJKHO cHHTaTb, HTo dist Es) ^ ^0 3a cHex yMeHbineHHH £o) ecjiH 3 to 
HeoGxo^HMo. Tor^a na ocHOBaHHH ([2]) BbixeKaex, hto 

^ M{fm^{T{\-fmJ,Es,D))) < J Q{x) ■ T]^{\x - xo\) dm{x) (16) 

^i^o,^xo) 


£0 

fljia KaJK^OH H3MepHMOH (|)yHKn;HH rj : (^,£o) [0, cxd], xaKofl hto J ri{r)dr ^ 1. SaMexHM, 

1 


HTO (JayHKpHH 


r]{t) 


'il){t)/I{2 ^,eo), te{2^,eo), 

0 , t G M \ (2 £o) 5 


£0 


r^e I{e,eo) := f 'il}{t)dt, y^oBjieTBopaex ycjioBHio nopMHpoBKH BH^a ([3]) npn rj 

£ _ _ 

^2 •= ^0: n09TOMy H3 yCJTOBHH (US]) H m BBixeKaex, hto 





(17) 


npH k —>■ oo, r^e a{e) - neKoxopaa HeoxpnpaxejiBHaa cJayHKpHH, cxpeMHipaacji k Hyjiio npn 
e —)■ 0, Koxopaa cyipecxByex BBH^y ycjioBHH SaMexHM, KpoMe xoro, hxo 
H, oflHOBpeMeHHo, C Fm*., xaK Hxo BBH^y [ini xeopeMBi 6.2, 6.4] 

M{UiTlJ) = MiT^,). (18) 

O^HaKo, cooxHomeHH3 ffT 7 |) h (fT 8 |) b coBOKynnocxH npoxHBopenax ffl^ . FEojiyHenHoe npo- 
xHBopeHHe yKasBiBaex na xo, hxo ncxo^Hoe npe^nojiojKeHHe fll 3 p Gbijio HeaepHBiM, h, ana- 
HHx, ceMeflcxBo oxo6pa>KeHHH ^Q s,K,n{D,D') paBHocxeneHHo nenpepBiBHo b Kaxc^oH xonxe 
Xo e dD. □ 

JleMMa 3. UpefljiojioyKHM, n — l<p^n, oGjiacTh D jioKeuihHo cBasna b KayKj^oH Tonxe 
b G dD, a o6jiacTb D' C M” orpaHHaena h aBjiaexca n-peryjiapHbiu no Aabcpopcy npocxpan- 
CTBOM oTHocMTeabHo oBKanfl^oBOH MerpaKH n Mepbi JIe6era b M”, b KoxopoM Bbinoaneno 
(1; p)-HepaBeHCTBo UyanKape. IIpefljioaoyKnM TaRxe, nxo /i,aa xayK/ion tohkh xq G H nan- 
flexca Eq = £ 0 ( 3 ^ 0 ) < dist (xq, dD) n nsMepninaa no Jledery (pynKpna : (0, £ 0 ) [0, cx)] 

CO caeflyionjnM cbohctbom: flaa aiodoro e G (0, Eq) 

£0 

I{e,Eo) := J 'ip{t)dt < 00 , I{e,Eo)^oo npn c —)■ 0 (19) 

£ 

H, KpoMB Toro, npn c —)■ 0 

J Q{x) ■ ip’^dx - xo\) dm{x) = o{P{e,Eo)) , ( 20 ) 

A(xo,e,^o) 

rfle, KaK oGbinno, cc^epnnecKoe Koabpo A{xo,e,Eo) onpefleaeno Kan b (Qp. Tor^a Kaacfloe 
OTodpaacenne dQ,5,K,p{D, D') npo/i,oa>KaeTca flp nenpepbmnoro OTodpaacenna f : D ^ D' n 


10 


ceMCHCTBo dQ, 5 ,K,p{D, D') cocTosuijee H3 Bcex, TaKHM o6pa30M, npofl,ojiyKeHHbix oTo6paxce- 
HHH f : D ^ D', aBjiaeTca paBHOCTeneHHO nenpepbiBHbiM b D. 

/JoKasameAhcmeo. CxeMa ^oKaaaTejibCTBa nojinocTbio anajiorHHHa cxeMe, HSJiojKeHHofl 
npH flOKaaaTejibCTBe jieMMBi |2l o^naKo, pa^n hojihotbi HSJiojKeHna mbi npHBe^eM ero noji- 
HOCTBK). PaBHocxeneHHaH nenpepBiBHocTB BHyxpn oGjiacxH D BBixexaex h3 m jieMMa 5.2] 
npH p = n n [T71 JieMMa 3] , a bosmojkhocxb npo^ojiJKeHHa Kaxc^oro 9jieMeHxa / ceMeflcxBa 
oxo6pa>KeHHH dQ,s,K,p{D, D') nenpepBiBHoro oxcOpaacennH b saMBiKaHHH D — W3 jieMMBi 

m 

OcxajiocB noKaaaxb, hxo ceMencxBo ^q^s,k,p{D, D') (oGoaHaHenna ne MenaeM) paBHocxe- 
neHHo HenpepBiBHo b xoHKax dD. ripe^nojiojKHM npoxHBHoe, xor^a nali^exca Xq € dD h 
HHCJio a > 0 xaKoe, hxo ^jih Kaac^oro m = 1,2,... cyipecxByiox xoHKa Xm & D a ajieMenx 
fra ceMeficxBa ^Q^s,K,p{D,D') xaKHe, hxo |xo - Xm\ < 1/m h 

h { fm { Xni ), fm { Xo )) > a . (21) 

B BH^y B03M0JKH0CXH HenpepBiBHoxo npofloJiJKeHHH KajK^oro fm Ha rpaHHpy D, mbi MOJKeM 
CHHXaXB, HXO Xm G D. 

B cHJiy jioKajiBHOH CB33HOCXH oGjiacxH D B xoHKe Xo Hafi^excH nocjie^oBaxejiBHocxB 
OKpecxHocxefl Vm xoHKH xo c diamKn —^ 0 npn m — )■ cxo, xaKne hxo MHOJKecxBa D fl Vm 
3BJI5IIOXC5I o6jiaCX5IMH H Xm & D H Vm - T.K. XpaHHHHBie XOHKH oGjiaCXH, JIOKajIBHO CB33HOH 
Ha rpaHHpe hbjihioxch ^ocxhjkhmbimh h3 D neKoxopBiM jioKajiBHO cnpaMjiHeMBiM nyxeM, 
CM. [21 npe^JIOJKeHHe 13.2], mbi MOHCBM COe^HHHXB XOHKH Xm H Xo HenpepBIBHOH KpHBOil 
7m(t) : [0, 1] R"- XaKOil, HXO 7^(0) = Xq, 7m(l) = Xm VL 7m(t) e Vm npH t G (0, 1). 06o3Ha- 

HHM Hepea Cm oGpaa kphboh 7m(^) npn oxo6pa>KeHHH fm- Ha cooxHomeHHH (IT3l) BBixexaex, 
HXO 

d{Cm) ^ h{Cm) ^ ci Vm G N, (22) 

r7,e h oGoaHanaex xop7;ajiBHBiH 7;HaMexp MHOJKecxBa, ad- ero eBKjiH7;oB 7;HaMexp. Hockojib- 
Ky oGjiacxB D' orpaHHHena, cyipecxByex map = {x G : |x — < R] c penxpoM b 

HeKoxopoH xoHKe Xq E D', coBna7;aioiii;HH c D'. Tor7;a na npe7,jio>KeHH5i [1] c ynexoM nepa- 
BeHcxBa (j22l) cjie7;yex, hxo 


Mp{T{K,Cm,D')) VmGN. ( 23 ) 

C 7,pyroH cxopoHBi, paccMoxpHM xenepB ceMencxBo cocxoaipee na Bcex MaKCHMajiBHBix 
no7;H5ixHH a : [ 0 , c) —)■ D ceMencxBa Fm := r(iV, Cm-, D') npn oxo6pa>KeHHH fm c HanajiOM b 
Ijml = {x E -D : 3 t : Jmi^) = xj- HoCKOJIBKy BCe OXo6pa>KeHHH fm HBJIHIOXCH OXKpBIXBIMH H 
7 ;HCKpexHBiMH H, KpoMe xoro, C{fm, dD) C dD' npn Ka>K 7 ;oM m G N, yKaaaHHoe ceMeflcxBo 
MaKCHMajiBHBix no7;H5ixHH cyipecxByex a G Td'jml, fr^^{K), D) (cm. jH cjie 7 ,cxBHe 3 . 3 , 
rji. II]). HocKOJiBKy npn Ka>K 7 ;oM (JiHKCHpoBaHHOM m G N mhojkccxbo |7m| npHHa 7 ;jie>KHX 
OKpecxHocxH Vm XOHKH Xq, r7;e diam Vm ^ 0 npn m —>■ oo, 7,Ji5i nocjie7;oBaxejiBHOcxH Ek = ^ 
HaH7;exc5i no7,nocjie7,OBaxejiBHOcxB HOMepoB m^, k = 1 , 2 , ..., xaKHX hxo 7mj, C i?(xo, ^). 
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SaMexHM, HTo BBH^y KOMnaKTHocTH npocxpancTBa M”' npn KajK^oM (JiHKCHpoBaHHOM 5 > 0 
MHOJKeCXBO 

Cs '■= {x & D ■. h{x, dD) ^ 5} 

aBjiHexcH KOMnaKxoM b H h f^^{K) C Cs npn neKoxopoM 5 > 0 h Bcex naxypajiBHbix k. 
BBH^y m jieMMa 1] MHOJKecxBo Cs mojkho bjiojkhxb b KOHXHHyyM Es, jiejKaipHH B o6jiacxH 
D, npH 3XOM, MOJKHO cHHxaxB, Hxo dist (xo, Es) ^ £o 3a cHex yMeHBineHHH eo, gcjih 3xo 
H eoGxo^HMo. Tor^a na ocHOBannH (j2]) BBixexaex, hxo 


A'W™.(ri.J)<A4(/„.(r(|7„J,Bi,C)))< J Q{x) ■ rf{\x - Xo\) dm(x) (24) 

A(xo,^,eo) 


£0 


flJI3 KaJK^OH H3MepHMOH (JiyHKpHH Tj ! (^,£o) [O, C)o], XaKOH HXO J ri{r)dr ^ 1. SaMeXHM, 

1 

HXO (JiyHKpHH 

T]{t) = 


^/>(t)//(2 ^£o), te(2^eo), 

0, t G M \ (2 £o) 5 


£0 


r^e I{e,eo) := f %lj{t)dt, y^oBjiexBopaex ycjiOBHio nopMHpoBKH BH^a ([3]) npn ri := 2 


^2 := ^0) no3XOMy h 3 ycjiOBHH il/4|l H llzU|l BBixexaex, hxo 




(25) 


npH k —)■ oo, r^e a{e) - HeKoxopaa HeoxpnpaxejiBHaH (|)yHKii,H3, cxpeMaipaHCH k nyjiio npn 
£ —)■ 0, Koxopaa cyipecxByex BBH^y ycjioBna fl20|) . SaiviexHM, xpoMe xoro, hxo 
H, oflHOBpeMeHHo, C Fmj,, xaK Hxo BBH^y [161 xeopeMBi 6.2, 6.4] 

M.iUiTlJ) = . (26) 

OflHaKo, cooxHomeHHH (]25il h (j26il b coBOKynnocxH npoxHBopenax (12^ . IIojiyHeHHoe npo- 
xHBopeHHe yKa3BiBaex na xo, hxo ncxo^Hoe npe^nojiojKeHHe fl2ip 6 bijio HeaepHBiM, h, 3Ha- 
HHx, ceMeflcxBo oxo6pa>KeHHH ^Q^s,K,n{D, D') paBHocxeneHHo nenpepBiBHo b KajK^oii xonxe 
Xo e dD. □ 

4. ^OKasaxejibcxBO ochobhbix peayjiBxaxoB. YxBepjKfleHHe xeopeM [T] h [2] nenocpe^- 
cxBeHHo Bbixexaex h 3 ^oKaBaHHBix BBime jieMM[2]H|3]H [T8l jieMMa 3.1 h ^exajiH ^oKaBaxejiB- 
cxBa xeopeMBi 4.2] (cm. xaKxce [H jieMMa 8]). □ 

5. HecKOJiBKO saMenaHHii o tohhocxh ycjiOBHii. OrpaHHHHMCH ^jia npocxoxBi cjiy- 
HaeM p = n. Hpexc^e Bcero 3aMexHM, hxo b jieMMe |2] m xeopeMe [T] HejiB35i, Boo6iri;e roBopji, 
oxKa3axBCH ox ycjioBH3 HajiHHHH xaKoro KOHXHHyyMa K, hxo h{f~^{K),dD) ^ 6 > 0, xax 
noKa3BiBaex npocxofl npHMep ceMeflcxBa oxoGpaxceHHfl f{z) = z"", D = B{0, 1) C C. S^ecB 
yKa3aHHoe ceMeflcxBo oxodpaxcennH aBjiaexcH paBHocxenenno nenpepBiBHBiM b H, ho ne 
HBjiHexcH paBHocxeneHHo nenpepBiBHBiM b D, nocKOJiBKy oho ne HBjiHexcH HopMajiBHBiM b 
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3TOH saMKHyxoH o6jiacTH. HecKOJibKo cjiojKHee nocxpoHTb npHMep ceMeficxBa {5^} KOJitpe- 
BblX Q-OXo6pa>KeHHH, aBJiaiOmHXCH OXKPBIXBIMH, ^nCKpeXHBIMH, yflOBJieXBOpHIOmHMH ycjio- 

BHK) C{f, dD) C dD' flji3 KajK^oro / G {5^}, yflOBjiexBopHiomHx ycjioBHio h{f~^{K), dD) ^ 
5 > 0 fljia HeKoxoporo KOHXHHyyMa K h HHCJia 5 > 0, ho npn 3 xom ho HBjiHiomerocH paB- 
HocxeneHHO nenpepBiBHBiM. JXjis 3xoro sacJiHKCHpyeM nncjia p > 1 h a G {0,n/p{n — 1)). 
Mojkho cHHxaxB, Hxo a < 1 B cHjiy npoH3BOJiBHocxH BBiGopa p. 3ap;ap;HM nocjiep,OBaxejiB- 
HocxB roMeoMop4)H3MOB \ {0} —)■ M"" cjiep;yion];HM o6pa30M: 

l/m<|x|<l, 

^ ^ 0 < |x| < 1/m . 

IIoKajKeM, HXO nocjiep;oBaxejiBHocxB yp;oBjiexBop5iex ycjioBHHM (I2])-(|3]) npn HOKoxopoM 
Q{x). SaMexHM, hxo Ka>Kp,oe oxo6pa>KeHHe Qm nepeBop;Hx npoKOJioxBm map D = B” \ {0} 
B KOJiBpo D' = 5(0,2) \ {0}, Koxopoe, Kax mbbocxho, HMeex chjibho p;ocxH>KHMyK) rpa- 
HHpy, HXO xoHKa Xo = 0 HBjiHexcH ycxpaHHMOH ocoOeHHocxBio Kanyporo Qm , rn ^ N, npn- 
HOM \ im . gmix ) = 0, h hxo nocjiep,OBaxejiBHocxB g ^ nocxoHHHa npn Ixl > 1/m, a hmchho, 

gmix) = gix) npH Bcex x ■. ^ < |a:| < 1, m = 1, 2... , rp;e p(x) = • x. SaMexHM, hxo 

gm £ ACLiW"). /I,eHcxBHxejiBHo, oxoOpajxeHHH gmix) = m = 1, 2,..., hbjihioxch 

oxo6pa>KeHHHMH Kjiacca cKaxceM, b mape 5(0,1/m + e) npn MajiBix £ > 0, a oxoGpajxe- 
HHH gm\x) = • X — OXoGpaJKeHHHMH KJiaCCa C^, CKaJKOM, B KOJIBpe A(0,1/m — 1) = 

{x gM” : 1/m — e< |a;| < 1} npn MajiBix £ > 0. Oxciop;a BBixexaex, hxo roMeoMop4)H3MBi 
gm HBjiHioxcH .TTHn TTT HTTeBBTMH B B"' H, 3HaHHX, gm G ACLiM'^), CM., Hanp., [TOl pa3p,. 5 Ha 
c. 12], /],ajiee, b Ka>Kp;oH peryjiHpnoH xohkc x G 5 oxoOpajKCHHH f : D ^ paccMoxpHM 
eHympeHHWw duAamaguK) o'mo6pacHceHusi f e mouKe x, onpep,ejieHHyio paBCHcxBOM 

^li^J) /(/'(x))"’ 

rp,e fix) — Maxpnpa 5Iko6h oxoGpajKeHHH / b xohkc x, J(x, /) = det/'(x) h I (/'(x)) = 
min Bbihhcjihh Kjixf) p;jiH / := gm, mojkho noKa3axB, hxo 

hGR"\{0} II 


gmix) = 


Kiix,gm) 


i+ixi° Y 

(y\x\ “ j 

1 , 


l/m < |x| < 1, 
0 < |x| < 1/m , 


CM. [21 npep;jio>KeHHe 6.3 rji. VI]. SaMcxHM, hxo npn Ka>Kp;oM cJiHKCHpoBaHHOM m G N, 
Klix,gm) < Cm npH HCKOXOpOH HOCXOHHHOH Cm > 1- SnaHHX, gm G H gf G 

IVY’Y(5(0, 2)), HOCKOJIBKy yCJIOBHC Kjix,gm) < Cm Bjienex, hxo gm H gf KBaBHKOHcJiOpM- 
HBi, CM., Hanp., [T6l cjiep,cxBHe 13.3 h xeopcMa 34.6]. Torp,a no [21 xeopcMa 6.1 rji. VI] 
roMeoMop(l)H3MBi gm yp,OBjiexBopHiox B o6jiacxH 5 = B”' \ {0} nepaBCHcxBy BHp;a ([2]) npn 
Q = Qmix) = Kiix,gm)- Bojiee xoro, nocjiep;oBaxejiBHocxB gm yp,OBjiexBop5iex nepaBcncxBy 
BHp;a (12]) npH Q = ^ • IIocKOJiBKy apin — 1) < n, hmccm, hxo Q G L^’(B"'). C 

p;pyroH cxoponni, jiexKo BHp,exB, hxo 


lini |p(x)| = 1, 

x-^-O 


( 27 ) 
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H g oTo6pa>KaeT npoKOJioTt-m map B” \ {0} na Kojit-po 1 < \y\ < 2. Tor^a, b BH^y (|27|) . mbi 
nojiynaeM, hto 

\gm{x)\ = \g{x)\>l V x:\x\>l/m, m = 

T.e., ceMeiicTBo {gm\m=i HBjiaeTca paBHocTenenno nenpepBiBHBiM b nyjie. □ 
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